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(54) ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent light from leaking from the wall 
face of a ramp in a projecting or recessed part, in an EL element to 
bring down light below a transparent substrate by disposing a 
luminescent layer placed between a pair of electrodes on projecting 
parts among projecting and recessed parts formed on the transparent 
substrate. 

SOLUTION: Plural striped and transparent electrodes 3 are formed on 
projecting parts 2b among plural striped projecting and recessed parts 2 
formed on one side 1a of a transparent substrate 1, a luminescent layer 
4 is formed on one side of the projecting parts 2b and the transparent 
electrodes 3, and plural striped counter electrodes 5 are formed on the 
luminescent layer 4. A light reflecting film 6 of aluminum and gold is 
formed on the wall side 2c of a ramp in each projecting or recessed part 
2, and is electrically connected to each transparent electrode 3, while an 
adjacent light reflecting film 6 is electrically separated by the recessed 
part 2a. 
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English Translation of [ 0029] ~[ 0038 ] 

[0029] Next, a manufacturing method for an EL element 100 according 
to this embodiment is described. Figs. 2(a) to 2(f) and Figs. 3(a) 
and 3(b) show an example of the manufacturing method. First, a 
transparent planer substrate Kl made of glass or the like is prepared 

(Fig. 2 (a) ) and projecting/recessed parts are formed on one surface 
of the planer substrate Kl through a physical method such as machining 
or a chemical method using a drug solution to form a substrate 1 
having projecting/recessed parts 2 (Fig. 2(b)). 

[0030] According to a physical method for formation of the 
projecting/recessed parts, first, a photosensitive resin is applied 
over a whole surface of the planer substrate Kl, and then parts 
of the photosensitive resin where projecting parts 2b are to be 
formed are left through a photo process using a photo mask. 
Thereafter, through sand blast or ion irradiation, the substrate 
Kl is ground to obtain recessed parts 2a, and then by peeling the 
photosensitive resin off, the substrate 1 having the 
projecting/recessed parts 2 is obtained. 

[0031] Alternatively, instead of using the photosensitive resin, 
a metal mask having opening parts corresponding to the recessed 
parts 2a is disposed immediately above the planer substrate Kl and 
sand blast or ion irradiation is performed from its upper surface 
side, thereby making it possible to obtain the substrate 1 having 
the projecting/recessed parts 2. Then, according to a chemical 
method for formation of the projecting/recessed parts, first, a 
photosensitive resin is applied over the whole surface of the planer 
substrate Kl, and then parts of the photosensitive resin where a 
projecting parts 2b are to be formed are left through a photo process 
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using a photo mask. Thereafter, a drug solution according to the 
substrate Kl, such as hydrofluoric acid for a glass substrate, is 
used for etching the substrate Kl. After obtaining the recessed 
parts 2a, by peeling the photosensitive resin off, the substrate 
1 having the projecting/recessed parts 2 is obtained. 
[0032] Next, as shown in Fig. 2(c), a light reflecting film 6 is 
formed over the whole surface of the substrate 1 through sputtering, 
evaporation, or the like. Subsequently, a photosensitive resin is 
applied over a whole surface of the film, and a part of the 
photosensitive resin where a wall side 2c of a ramp in each 
projecting/recessed part 2 is to be formed is left through a photo 
process. Thereafter, the light reflecting film 6 is etched using 
an etchant (Fig. 2 (d) ) . For example, when aluminum is used for the 
light reflecting film 6, potassium hydrate or thermal phosphoric 
acid is used as the etchant. 

[0033] Then, the photosensitive resin is removed to obtain the 
substrate 1 having the light reflecting film 6 formed on the wall 
side 2c of the ramp. Next, film formation of transparent electrodes 

3 is performed over a whole surface of the substrate through sputtering, 
evaporation, or the like as shown in Fig. 2 (e) . Thereafter, as shown 
in Fig. 2(f) , the transparent electrodes 3 are patterned to obtain 
the substrate 1 having the transparent electrodes 3 on the projecting 
parts 2b electrically connected to the light reflecting film 6 on 
the wall side 2c of the ramp. 

[0034] Subsequently, as shown in Fig. 3(a), a luminescent layer 

4 is formed over a whole surface of the substrate. In the case of 
an inorganic EL, film formation of subsequently laminating three 
layers including an insulating film made of silicon oxide, an 
inorganic luminescent layer mainly made of zinc sulfide, and an 
insulating film made of silicon oxide is performed through sputtering 
or evaporation, for example. In the case of an organic EL, the film 
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formation thereof is performed through vacuum evaporation, spin 
coating, or the like. 

[0035] After that, film formation through sputtering, evaporation, 
or the like and patterning through a photo process are performed 
on top of the substrate, thereby forming a counter electrode 5 (Fig. 
3(b)). Thus, the EL element 100 shown in Fig. 1 is completed. 
Alternatively, the EL element 100 can also be manufactured using 
a method described below. Figs. 4 (a) to 4 (e) show another example 
of the manufacturing method for the EL element 100. 
[0036] First, the transparent electrodes 3 are formed over a whole 
surface of the planer substrate Kl (Fig. 4(a)), and after a 
photosensitive resin is formed over whole surfaces of the transparent 
electrodes, parts of the photosensitive resin where the projecting 
parts 2b are to be formed are left through a photo process using 
a photo mask K2 (Fig. 4 (b) ) . Thereafter, through sand blast or ion 
irradiation, the substrate Kl and the transparent electrodes 3 are 
ground to obtain the recessed parts 2a, and then by peeling the 
photosensitive resin off, the substrate 1 having the transparent 
electrodes 3 formed on the projecting/recessed parts 2 and the 
projecting parts 2b is obtained (Fig. 4(c)). 

[0037] Note that even without using the photosensitive resin, a 
metal mask having opening parts corresponding to the recessed parts 
2a is disposed immediately above the planer substrate Kl and sand 
blast or ion irradiation is performed from its upper surface side, 
thereby making it possible to obtain a similar substrate 1 having 
the projecting/recessed parts 2. Next, the light reflecting film 
6 is formed over the whole surface of the substrate (Fig. 4(d)), 
and a photosensitive resin is applied over a whole surface of the 
film. Then, a part of the photosensitive resin where the wall side 
2c of the ramp in each projecting/recessed part 2 is to be formed 
is left through a photo process. 
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[0038] Thereafter, the light reflecting film 6 is etched using an 
etchant (Fig. 4(e)). Then, the photosensitive resin is removed, 
thereby obtaining the substrate 1 having the light reflecting film 
6 formed on the wall side 2c of the ramp and electrically connected 
to the transparent electrodes 3 of the projecting parts 2b. 
Subsequently, the luminescent layer 4 and the counter electrode 
5 are formed on top of the substrate as in Fig. 3, thereby obtaining 
the EL element 100 shown in Fig. 1. 
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fl*ri s #>9, SffiK 1 (CJBSf* : 1. 5 0>#7**fl!^fc 
*§^, if^att4 2° .tot, M13 0 4 

[0 0 4 2] mtC^fLT, H6l^ti5 6fflfillu 
Dfli0i»2SrKltfc«JS<OEL3ll^c*3V^-CJ4. Dfli£h^5 2 

*ui\ io3»i5i^ J£M£flii® 2 c x±Ritt& 

El bKA»^5#*s«d>U ffiSloNS^&litL 
(:<</j:5o Lfri,ti:ffit>. r©*5SJc*5v^tfc, SIS 

2 c ^biia-rS3tK 1 0 2 (Dct 9 *3t;H*>So 
[0 0 4 3] Zftb^ttl-X, *i!iiOEL^l 
0 011 «ftSKT*feSDflra«FP2(Z5©:|ia5ffi® 2 c Id ft 
K»K6*r*fiK+-6^i:tf, ftJHWI 2 c ^Alt* 

6 0 *:<Dtifr y B6lC/Ttfc«4ftI»M2 c^bii 

»i-63tssi o 2oftttM< , i7ioTtii^ anas 

M®2 cTOKW*Bl 0 3(C^5o 
[0 0 4 4] ^9 It, ^HlfS^ffi-Cfi, ^1^^ hn/U 

ftfa,® (*«tb) i b«i^e>«BF*ra^a**j: < Btau-i- 

[0 0 4 5] rct% tfbW 2 bourns $IP*>a^<30*: 
WcRJti-SfcWCttJ&V^S, 0. liimH 
lmmifi^ll/\ *jft, H 8 fiDHaSP 2 ^SUffi 

(B8 (a) ) XK<th, ms (b) &T? (c) tC^ 



(6) 
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mmzxvm&fcifx. Mas 2 a^ts^ £-c\ ± 

[0 0 4 6] £r5T\ **lt*tt^J:ttfi, SfiiT 

-<T, aW««3t**Ji4WJfflW*3ftS5fi^#«EL 

[0 0 4 7] *j«S»ttJcj:tttf, *R»K6«r 

IJI£i!:S»iffi2ca)^lcML, DaSfB 2 a 

E L*^^*5V^T»»*^t6ftE L*^«r«0fc-C# 20 

[0 0 4 8] SfeK. ro*KWBt6Sr*|Jft«*i:i-5 
r <h K <fc 0, aw««3<Z>W«tt^fiSI^J:S«Ea* 

[0049] ftKttmen, tf^x^mwnm 

fig) *3aS*tttt, ^B*n%ffl^EL*^-JcBB-r5fcw 

aflCf^ELi^^to H9fC*^T\ (a) 
i*:£llffiJF2fl§^^l#l£ LT(^ELi : F2 0 0 (Z>5pffi« 40 
jSHk (b) Wilil(Dl2^iji:LT(DELif 3 
OO^ffiMi, (c) fit (a) Rtf (b) (DA — A 
Bro5HU (d) fit (c) (OA-A»f®C02E^J-C*>5o 
ft*3, H9 (a) (c) CD^SIEte, 3§7fcJf4£ 

[0 0 5 0] HJ 9 (a) Rrj (b) M^-TIt^ EL| 
^•2 0 0(1 -hfSEI 1 f^-TE 10 0 tCifc^T, 

Am»<o^tBMmet:8tm^*Wi2 c Sr^trDa*fi$2 a co 
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[0 0 5 1 ] H9 (c) (d) (c^i-EL* 

^3 0 011, 19 (a) (b) C^tEL^2 0 

6 0 ELi^3 0 0T1i, t£b^5 2 b &t*2iWttffi 3 

3OR^ 522355±-C5tRftK6-C«t>nTl^ 0 

[0 0 5 2] iEbtt2 b2fctf»W««3 35S5pffiP3JB 

mwmm3*. *s impart -e*fc*wBftE« (ft«as 

[0 0 5 3] rrr% ^EL^2 00, 3 0 0tC:*ol> 
Tfl, -t^A-AWfffitt, @9 (c) (Dj;?^ m^W 

^2 a*#}&s*K*tiii6-effl*o'rv>st>o-eft< £ 

HI 9 (d) {Z.Tjk'TX lt£i><DXh£l<\ i9 (d) 
f*#Rltfll 6 ±^5C0(M]^^S^5 £ 9 l^ttiM 7 

[0 0 5 4] Lt^U dcRii*tt*iKffirt"C— £ 

feoxmrnhQ—xtoztctb^, i&mmxhz 

SfiliO-ffila±lclvii!b^fc5i:, rcoDDa^^L 
B9 (d) ©*a*ri:6rfC, 3^fS^ 
[0 0 5 5] JL^±. #StllS*ttl-oV^r, ^<^LT±IE 
c ^^t?[M]^2 a CO^StC^L, i^t5gliH3 

«8i3^»ii$-^Tv^^:*, ±K«i jH6*«iW:a! 
|C±ffi*^Sla>EL*^Sr««-^#S a ^fc, ^tLJLU^ 

[0056] 3 nm^m) *m 3 ^^^m 1 0 

t-^-To EH0^i-«tC, *I»^(7)ELiT-4 0 
0 tt±BS 1 Slll^ffiS:^ L 1 1> WCfe U , SffilO 

— ffil a±(dggmLT^$ttfc«ffl5*t8«:aSl5 2 b 
U S^l— ® 1 a^3^ffltlFBtt8 60^fig«fP*[MlSB2 
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[0057] mio-ete, el^4 0 0(c^ 

-r 6 mm* summit & * z>m 

[0 0 5 8] ftM, ****«W««*ffifcoV>T, 0 

ii (a) - (c) z&m^xm^Zo *i\ skio « 

(IDll (a) ) 0 Rfc* -e<0±(^ DOmS 2 a ff^ffiS^ 

-T5 ((Ull (b) ) 0 
[0 0 5 9] ^Lt, ihV K>^7^ h^L< te^^RB 

tt8»*u ^*^K3£iHjp§i-£ (mi. i 

(c) ) o C o IT, ^ofel^|R5tt8$ri£lj|a5 2 b t LI& 20 

[0060] *<o&^ ±mmimmmmMmiz s mwm 

f^lti5eMt6^^a^ ELiT-4 0 0« 
£*x3 0 tit, Bl»*t8«>«ffids, 

[0061] (is 4 hjk^k) ^mmmmzm 1 2 30 

-To *Sat«HB<OEL*^5 oori, _bKJB 1 **«tt 
£^Lfct>(£>T-£>«9, iK^tELiT-lOOM 
#00*15 2 a |6»«l9Sria«L^*ag-C*)5o 

::t\ H2tit ELi^soo^^v^t, Sit 

[0062] z<D£otemm&tz>^tx\ ±&mm 

o, e l*^ sr«i»mi» LtR^aww 3 m^t 40 
^.#> y zmik-fz z t tfssmx&Zo m 5 sus^ 

tt) *HJ6^ffi«riai 3tc^i" 0 «»l(DELif 
9 (c) i-^-TEL^T-2 0 0Xf^3 0 0lC*3V>T, S 

*N»jtKio, 1 1 £tt^Lfcfc<£>-efca 0 ::x% m 

1 *RJitiit6»tfawm«3ojijc»rt 
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[0 0 6 3] 113 (a) -CH E L|fl^2 0 0X113 
OO^^T, lilillbiSC, £c#tB£itg|l 0 

mi 3 (b) -m, a«?B2 b tmmm^m3 t<D 

10, l l fi % BfffOprS3fe*rKft"*"S^-f ^^a**r 
ft6»K«^htIlT'$>^ KWB&JtlBI 1 0 , 

KItBSifcW-eRWi-ScoSrSSjh-rSo 

[0 0 64] (irosi^i) #*5, Dfliaajowffi^tt 
[■soiwn«Rn] 

[0 1] *&m<nm i iS^lllu«SE L*^«r^i-» 
[H2] ±|B*1 jtlfi*Wc«SEL*^<0«jtXa<Z) 

[@3] m2^m<mmjiu^7jki-mxh^ 0 

[i4] EL *^0«JBxa<0 

[m5] ts*<oEL*T-*c*5*+s**9aLf^fflottw 
mr*fc5 0 

[07] **W©*ftOmLfPffloKW0-C«>5o 

[0 8] *»«WBflia»^*3*t-6aS6»»ttw#«S:^ 

-rm-efe^o 

[0 9] *«W©*2|81fi»tt«cffiSEL*^Sr^i-|tt 
[0 10] 3 E Lii^ ^^t 

[011] ±IE!B3 jHfiJKtt^WSELIR^ISiSXS 
[0 12] *»W<OJK4ltll6»ttfc«5EL*^Sr^r 
[013] *»W^!K5jtll6«*Jc«5EL*^-«r*-r 

[014] «*C5EL*^*ac*^-rH"e*>6o 
[»#0>ttW] 

1— SIR. 1 a ••■S^CO—ffi > 1 b 2 - 

k. 8-Biffl«- 0 
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